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Presentation Overview
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Goals
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Study Inputs / Tools
� ��%�
	���#��
��%��������"��
��/

� �
���!������
�����	�����������������
����

� �
�
���	�
���
��2����"
��
��

� ������
�����
���.������3��������
�����
���34�����

� �
������%
���&�����	��������	��������
�������5)����"����������6
� ��%�
	������
��%��

� �������������������

� �
���'������	������
�
�
���#�����
��
����������������
� �����
��������������7������������%���3������
'������"���



8

Fully Participating Manufacturers 
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Microturbine Overview
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Fuel Cell Overview
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Photovoltaic Overview
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Wind Conclusions / Recommendations 
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Siting Criteria

�  
��
�����%����	��%��������
������%
����������"����
����������
H���	����	���
��
	�����)����)�������
&�����*��+
������
� ���
	�2����������������	��

� #�
���
"��	��

� +
�
%
�
���
"��	��

� ����������#���	��

�  ##

�  ))

� ��'3�

� ��������

� ��
��

� �����!�3�������������	
��

� #�	������
	���2I
����
	����������
��



:1

Avian Studies
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Visual Impact

� Studies have shown number of turbines have a 
greater adverse public reaction versus height on 
the viewshed

� Many tools available for visual impact studies:
� Geographic analysis
� Photographic modeling 
� 3D computer modeling
� Use internet for community access to studies 

� Visual impact studies are recommended on a 
site specific basis depending on the scale and 
potential visual impact of a given project
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FAA / FCC
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Stormwater /  Wetlands / Coastal 
Zones
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Noise – MA Regulation 310 CMR 7.09-
7.10
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Noise - Continued
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Rare & Endangered Impact Historic / 
Archeological Impacts
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Zoning
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Wind Power – Real Quick
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Southern NE Wind Resources 
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(Most of) Cape Cod Wind Resources
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Wind Power – Real Quick II
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Example Power Curves - Fuhrlander
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Utility Charges – Real Quick
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Turbine “Revenue” 

� #��
�
���.�
�
���)�������5	�����������
��
<��$�����<�����"�������	����"���
	�����6

� �������
���5�
�������
�
������	�"���
�
��6

� '
���
%��
��

� �����"
��
��

� �����
�
��

� 3������3��
	
��	��2�������%��� ���

� �������������������&��<��

� �3)�5������%���3������)���
��6



(;

Other Turbine Financial Advantages

� ��4��
� +�����������
��������	
��
���5&#)��6

� �����������4

� .�����?:;;;������������������4�	���
�

� ������
��� ���������)�5�����	�
�����4�)���
�6

�F����
"������������"����'������
	��
���

� '�"�������
	��+����
�
��

� ������
���#��
�
�����3��
���"������9������
�����

� &�)�������������"�



(:

Other Considerations
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Turbine & Tower Costs
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Turbine Power vs. Blade Length

0

10

20

30

40

50

60

70

80

90

100

0 500 1000 1500 2000 2500 3000

Turbine kW

M
et

er
s

Rotor Diameter



(1

Power (kW) vs. Height
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Power (kW) vs. Cost / kW
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Modeling 
Assumptions

- I

$0MTC Buydown

10%Project Development Fee

MACRSDepreciation Method

100%Down Payment Percent

2%O&M Inflation

2%Energy Inflation

2%Consumer Inflation

0.0400 $/kWhAverage Wholesale Price

0.0200 $/kWhREC Price

1.25Dollars Per Euro

2004Year of Project Start

12Months to Install from Project 
Start

Not AvailableFederal Production Tax Credit

2.5Weibull K 

50Site Altitude (m) 

0.1Turbulence Factor 

50Anemometer. Height (m) 

7.0Avg. Anemometer Wind (m/s) 

Base Case ValueSite Attribute
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Prototypical Customer / NSTAR Rate 
Class Definitions
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Modeling Assumption – II 

6%35%6,000,000G3Large 
Commercial 
& Industrial

6%35%1,200,000G2Medium 
Commercial

5%28%26,000G1Small 
Commercial

5%28%11,000R3Residential 
Electric 
Heating

5%28%6,000R1Residential

State Tax 
Rate

Federal Tax 
Rate

Annual 
Consumption 

kWh 
(Rounded)

Rate Class / 
Load Profile 

Class

Description
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Modeling Assumptions - III
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Modeling Results – G2 & G3
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Results for Larger Customers (G2,G3)
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Detailed Results – G2 (100-1000 kW)

$1,2612,686,7344.022%197 / 302FL-1000+_1000kW

$1,1012,307,8134.022%197 / 295FL-1000_1000kW

$7781,867,2172.733%144 / 230Gamesa_G52_800kW

$1,3281,816,7124.818%197 / 285FL-800_800kW

$1,670610,8946.313%164 / 220FL-250_250kW

$1,642571,3686.811%131 / 187FL-250_250kW

$3,070180,21014.83%115 / 149Northern 
Power_NW100/19_100
kW

$3,050170,43415.82%98 / 133Northern 
Power_NW100/19_100
kW

$3,020159,51717.01%82 / 117Northern 
Power_NW100/19_100
kW

$2,893262,62014.63%108 / 151FL-100_100kW

$ / 
Installed 

kW

Ann. kWhYears to 
Positive 

Cash Flow

IRR Over 
20 Years

Tower / 
Top Blade 

Height 
(Feet)

Turbine 
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Results for Smaller Customers (R1, R3, 
G1) 
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Base Case Results – G1 Customer

$3,89324,134$(59,125)96WTI_23-12.5_12.5kW

$4,23427,694$(59,648)136WTI_23-12.5_12.5kW

$4,04726,047$(59,096)116WTI_23-12.5_12.5kW

$4,56619,307$(60,645)96WTI_23-10_10kW

$4,99322,155$(61,623)136WTI_23-10_10kW

$4,75920,838$(60,868)116WTI_23-10_10kW

$2,893262,620$(184,272)151FL-100_100kW

$4,40088,501$(129,104)128FL-30_30kW

$3,90086,074$(118,654)118FL-30_30kW

$4,23388,501$(125,051)128FL-30_30kW

$3,070180,210$(158,524)149Northern 
Power_NW100/19_100kW

$3,050170,434$(163,607)133Northern 
Power_NW100/19_100kW

$2,760133,877$(31,470)126AOC_15/50_50kW

$2,640124,018$(33,484)107AOC_15/50_50kW

$ / 
Installed 

kW

Ann. kWhNet Present 
Value 20 

Years

Top Blade 
Height 
(Feet)

Turbine 
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Wind Conclusion / Recommendations -
Repeat
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Discussion Topics
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Contact Information
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